
,PSOHPHQWDWLRQ�RI�%XVLQHVV�6XSSRUW�$SSOLFDWLRQ�IRU
7HOHFRPPXQLFDWLRQ�(TXLSPHQW�6XSSO\LQJ�&RPSDQ\

6QMHåDQD�,YH]Lü��'XEUDYNR�&HM��%UDQNR�'URQMLü
(ULFVVRQ�1LNROD�7HVOD�G�G�
.UDSLQVND�����=DJUHE��&URDWLD

3KRQH�������������������)D[�������������������(�PDLO��HWNFHM#HWN�HULFVVRQ�VH

6XPPDU\�� (ULFVVRQ� 1LNROD� 7HVOD� LV� LPSOHPHQWLQJ� 6$3� 5��
EXVLQHVV�DSSOLFDWLRQ�RQ�LWV�77&�SURFHVV��7LPH�7R�&XVWRPHU��
,PSOHPHQWDWLRQ� SURMHFW� ZLOO� UHVXOW� ZLWK� LQWHJUDWHG� EXVLQHVV
HQYLURQPHQW� ZKHUH� DOO� GDLO\� EXVLQHVV� DFWLYLWLHV� DUH� RQ�OLQH
XSGDWLQJ� FHQWUDO� FRQWUROOLQJ� LQIRUPDWLRQ�� QHFHVVDU\� IRU
HIILFLHQW� DQG� FRVW�HIIHFWLYH� PDQDJHPHQW� RI� FRUH� EXVLQHVV�
,PSOHPHQWDWLRQ� SURMHFW� LV� HVWDEOLVKHG� LQ� D� ELJ�PXOWL�SURMHFW
RUJDQL]DWLRQ�� LQYROYLQJ� EXVLQHVV� SURFHVV� H[SHUWV� IURP� DOO
SDUWV�RI�WKH�FRPSDQ\��ERWK�DV�NH\�XVHUV�DQG�DV�,6�,7�H[SHUWV�

,��,1752'8&7,21

0DQ\� WHOHFRP�VXSSOLHUV� �H�J��&LVFR��:DO�0DUW��)HG([�
KDYH� UDGLFDOO\� FKDQJHG� WKHLU� ZD\� RI� GRLQJ� EXVLQHVV� E\
XWLOLVLQJ�,7��,QIRUPDWLRQ�7HFKQRORJLHV��LQ�QHZ�LQQRYDWLYH
ZD\V��SDUWLFXODUO\�LQ�EXVLQHVV�SURFHVVHV��UHODWHG�WR�ORJLVWLFV
DQG� WKH� FXVWRPHU� GLDORJXH�� (ULFVVRQ� KDV� VXEVWDQWLDO
RSSRUWXQLWLHV� IRU� LPSURYHPHQWV� E\� GHSOR\LQJ� ,7� LQ� WKH
VDPH�RU�UHODWHG�DUHDV�

7RGD\�ZH�PD\�WDON�DERXW�WZR�RSSRVLWH�DWWLWXGHV�WRZDUGV
FODVVLFDO�GDWD�KDQGOLQJ�SDUDGLJP��7KHUH�DUH�VRPH�VWDWLVWLFDO
HVWLPDWLRQV�DERXW�UHODWLRQ�EHWZHHQ�ZHOO�VWUXFWXUHG�DQG�QRW
VWUXFWXUHG� LQIRUPDWLRQ�� FUHDWHG� DQG� XVHG� LQ� RIILFH
HQYLURQPHQW��6XFK�HVWLPDWLRQV� DUH� VXJJHVWLQJ�GRPLQDWLRQ
RI�XQVWUXFWXUHG�LQIRUPDWLRQ�������FRPSDULQJ�WR�WKH�RWKHU
W\SH� >�@�� '%06V� �'DWD%DVH� 0DQDJHPHQW� 6\VWHPV�� DUH
QDWXUDOO\� GHDOLQJ� ZLWK� ZHOO�VWUXFWXUHG� LQIRUPDWLRQ� LQ
KLJKO\� HIILFLHQW� DQG� HIIHFWLYH� PDQQHU�� $W� WKH� VDPH� WLPH
XQVWUXFWXUHG� LQIRUPDWLRQ� LV� YHU\� VLPSO\� WUHDWHG� E\� VXFK
V\VWHPV� ±� SXUH� ³VWRUH� DQG� UHWULHYH´� IXQFWLRQ�� ,Q� WKLV
³,QWHUQHW� HUD´� ZH� FRXOG� FRQVLGHU� WKLV� DV� D� ELW� PRUH
FRQVHUYDWLYH� DSSURDFK�� VXPPDUL]HG� E\� IROORZLQJ
VWDWHPHQW�� ³(YHU\WKLQJ� LV� LQ� GDWDEDVH�´� 2Q� WKH� FRQWUDU\�
SLHFHV�RI�LQIRUPDWLRQ��REMHFWV���SURGXFHG�ZLWK�VWDWH�RI�WKH�
DUW� WRROV� LQ� PRGHUQ� RIILFH� HQYLURQPHQW�� WHQG� WR� EH� PRUH
DQG� PRUH� GLVSHUVHG� DOO� DORQJ� WKH� HQWHUSULVH� �HYHQ
ZRUOGZLGH��� &ODVVLFDO� DSSURDFK�� WHQGLQJ� WR� ³���� SXW
HYHU\WKLQJ� LQ� GDWDEDVH���´�� LV� VWDUWLQJ� WR� VKRZ� VRPH
VKRUWFRPLQJV�� ,W¶V� WLPH� WR� PRGLI\� � PHQWLRQHG� VWDWHPHQW
LQWR��³(YHU\WKLQJ�LV�GDWDEDVH�´�,V�,QWHUQHW�,QWUDQHW�FRQFHSW
SURSHU�LQIUDVWUXFWXUH�WR�KRVW�QHZ�GHILQLWLRQ�RI�GDWDEDVH"

,,��%$&.*5281'

(ULFVVRQ�1LNROD�7HVOD��(7.��EHFDPH�D�SDUW�RI�(ULFVVRQ
&RUSRUDWLRQ� LQ� ������ %HIRUH� WKDW� LW� ZDV� DQ� LQGHSHQGHQW
FRPSDQ\�� EXW� D� OLFHQVHG� SDUWQHU� RI� (ULFVVRQ�
&RQVHTXHQFHV� RI� VXFK� D� SRVLWLRQ� ZHUH� WKDW� D� ORW� RI
VWDQGDUGV�LQ�,7�ILHOG�ZDV�VLPSO\�WUDQVODWHG�LQWR�D�FRPSDQ\
HQYLURQPHQW� �EHFDXVH� GHDOLQJ� ZLWK� WKH� VDPH� SURGXFWV
GHILQLWHO\�OHDGHG�LQWR�XVLQJ�WKH�VDPH�HQYLURQPHQW�±�WRROV�

DSSOLFDWLRQV��GDWDEDVHV������%XW��WKHUH�ZDV�DOVR�D�VLJQLILFDQW
GHJUHH� RI� IUHHGRP� WR� FKRRVH� RWKHU�� GLIIHUHQW� WRROV� RU
DSSOLFDWLRQV�WR�UXQ�LWV�RZQ�EXVLQHVV�

7KH�VLPLODU�ZD\�RI�SROLF\�FRXOG�DOVR�EH�IRXQG�LQ�RWKHU
(ULFVVRQ� FRPSDQLHV� ZRUOGZLGH� ±� SDUWLFXODU� ,7� VROXWLRQV
DUH�FRPPRQ�WR�DOO�FRPSDQLHV��EXW�VRPH�HQYLURQPHQWV�DUH
WRWDOO\� IUHH� WR� GHYHORS� VRPH� DVSHFWV� RI� ,7� RQ� WKHLU� RZQ�
&RPPRQ�RSLQLRQ�RI�(ULFVVRQ¶V�,7�PDQDJHUV��H[SUHVVHG�RQ
SOHQDU� ,75*� �,7� 5HIHUHQFH� *URXS��� KHOG� LQ� 'XEOLQ�
2FWREHU������� LV� WKDW� VRPHWLPHV� VXFK� D� OLEHUDO� DWWLWXGH� LV
PRWLYDWLQJ�GLIIHUHQW� DSSURDFKHV� WR� VDPH�SUREOHPV��ZKLFK
WKHQ� FUHDWHV� D� ORW� RI� H[SHULHQFH� DQG� HQDEOHV� GHILQLWLRQ� RI
EHVW�SUDFWLFH��2Q�WKH�RWKHU�KDQG��WKLV�PD\�OHDG�LQWR�UDWKHU
³FKDRWLF´�VLWXDWLRQ��ZKHUH�GLIIHUHQW�VROXWLRQV�³FDQ¶W�WDON�WR
HDFK�RWKHU´�

$Q\ZD\�� JOREDO� FRUSRUDWH� ,7� ERG\� XVHG� WR� LVVXH
UHFRPPHQGDWLRQV�UDWKHU�WKHQ�GLUHFWLYHV���

,Q� VXFK� D� VLWXDWLRQ� (7.� PDQDJHPHQW� WHDP� VWDUWHG� D
JOREDO� FRPSDQ\� SURMHFW� WR� GHILQH� ,7� 6WUDWHJ\� RI� WKH
&RPSDQ\�IRU�WKH�QH[W�����\HDUV�SHULRG�RI�WLPH�>�@��3URMHFW�
VWDUWHG� LQ�6SULQJ�������ZDV� FRQFOXGHG� LQ� )HEUXDU\� �����
2QH�RI�PDMRU�FRQFOXVLRQV�RI�WKH�SURMHFW�ZDV�D�SURSRVDO�WR
RSHQ�D�QHZ�SURMHFW�IRU�HYDOXDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�D
QHZ�EXVLQHVV�SDFNDJH�WR�VXSSRUW�PDLQ�&RPSDQ\�EXVLQHVV
SURFHVVHV��)LUVW� SKDVH�� HYDOXDWLRQ�RI� SRVVLEOH�DYDLODEOH� ,6
�,QIRUPDWLRQ� 6\VWHP�� SURGXFWV�ZDV� SHUIRUPHG� GXULQJ� WKH
ILUVW� KDOI� RI� ������ (YDOXDWLRQ� SURFHVV� DQG� UHODWHG� WRROV
ZHUH�GHVFULEHG�LQ�>�@�

7KH�ILQDO�HYDOXDWLRQ�UHVXOW�ZDV�FKRLFH�RI�6$3¶V�SURGXFW
5���� 7KH� GHFLVLRQ� ZDV� IXUWKHU� VXSSRUWHG� E\� D� JOREDO
FRUSRUDWH� UHFRPPHQGDWLRQ�� $OVR�� D� FRXSOH� RI� RWKHU
VROXWLRQV�ZHUH�GLVFXVVHG�DQG�5���ZDV�FKRVHQ�DV�D�SODWIRUP
WR� LQWHJUDWH� (ULFVVRQ¶V� EXVLQHVV�ZRUOGZLGH�� $� VLJQLILFDQW
VWHS� IURP� UDWKHU� OLEHUDO� ³UHFRPPHQGLQJ´� WR� PRUH� IRUPDO
³GLUHFWLQJ´�ZD\�RI�FRUSRUDWH�FR�RUGLQDWLRQ�ZDV�REYLRXV�

$Q\ZD\�� IRU� (7.� WKLV� GLUHFWLYH� FDPH� D� ELW� WRR� ODWH
�ZKLOH�HYDOXDWLRQ�HIIRUWV�ZHUH�WDNHQ�DQ\ZD\���)RUWXQDWHO\�
(7.¶V� GHFLVLRQ� ZDV� IXOO\� FRPSDWLEOH� ZLWK� UHOHDVLQJ� RI
FRUSRUDWH�GLUHFWLYH�

,,,��6$3�5���352-(&7�(67$%/,6+0(17

2QH�RI�WKH�PDMRU�SUREOHPV�ZLWK�5����DV�ZLWK�D�SURGXFW
WR� EH� LPSOHPHQWHG� RYHU� RQH¶V� EXVLQHVV�� LV� D� KLJKO\
FRPSOH[� DQG� WULFN\� SURFHVV� RI� RYHUDOO� EXVLQHVV� FKDQJH
PDQDJHPHQW��:KLOH� LW� LV� DOVR�RSSRUWXQLW\� IRU� D� FRPSDQ\�
LPSOHPHQWLQJ�5����WR�LPSURYH�LWV�EXVLQHVV�SURFHVVHV��VXFK
D�SURMHFW�VKRXOG�EH�WUHDWHG�QRW�RQO\�DV�,7�SURMHFW��EXW�DV�DQ
RYHUDOO�LPSURYHPHQW�SURJUDP�IRU�WKH�FRPSDQ\�

7KHUHIRUH�� 6$3� DV�5��� VXSSO\LQJ� FRPSDQ\�� DV�ZHOO� DV
RWKHU� FRQVXOWDQW� FRPSDQLHV�� VXSSRUWLQJ� 5��



LPSOHPHQWDWLRQ� �H�J�� 3ULFH� :DWHUKRXVH�� $QGHUVHQ
&RQVXOWLQJ�� (UQHVW� 	� <RXQJ�� HWF��� DUH� YHU\� SURDFWLYH� LQ
LQYHQWLQJ�PHWKRGV�DQG�WRROV�IRU�TXLFNHU�LPSOHPHQWDWLRQ�RI
5��� LQWR� WKH� FRPSDQ\¶V� EXVLQHVV�� (�J�� 6$3¶V� $6$3
�$FFHOHUDWHG� 6$3�� LPSOHPHQWDWLRQ�PHWKRG� LV� LQWURGXFLQJ
EHVW� LPSOHPHQWLQJ� SUDFWLFHV�� FRPELQHG� ZLWK� FKDQJH
PDQDJHPHQW� WRROV�� 7DEOH� �� DQG� ILJXUH� �� VKRZ� UHFHQW
VWDQGDUGV�LQ�TXLFN�LPSOHPHQWDWLRQ�RI�JHQHULF�5���WHPSODWH�
H[SUHVVHG� LQ� TXDQWLW\� RI� GD\V� UHTXLUHG� IRU� SDUWLFXODU
DFWLYLWLHV�� ,I� GD\V� DUH� WUDQVODWHG� LQWR� PRQH\�� WKLV� FRXOG
HDVLO\�EH�DSSOLHG�DV�DQ�LQSXW�WR�FUHDWH�D�EXGJHW�RI�WKH�5��
LPSOHPHQWDWLRQ�SURMHFW�

,9��1(%,6�352-(&7

3URMHFW� RI� 6$3� 5��� LPSOHPHQWDWLRQ� LQ� (7.� VWDUWHG
GXULQJ�WKH�)DOO������DV�1(%,6�SURMHFW��1(%,6�VWDQGV�IRU
1HZ�(7.�%XVLQHVV�,QIRUPDWLRQ�6\VWHP���,%0�ZDV�FKRVHQ

DV� D� FRQVXOWDQF\� SDUWQHU�� )HDVLELOLW\� VWXG\� IRU
LPSOHPHQWDWLRQ�RI�6$3�5���EXVLQHVV�SDFNDJH�LQ�(7.�ZDV
GHILQHG� DV� D� IROORZ� XS� WR� WKH� ,6�,7� 6WUDWHJ\� 'HILQLWLRQ
SURMHFW� �SDUW� RI� ZKLFK� ZDV� PHQWLRQHG� EXVLQHVV� SDFNDJH
VHOHFWLRQ�VXESURMHFW��

,Q�RUGHU�WR�SUHSDUH�(7.�IRU�FRPSOH[�DQG�FRVWO\�WDVN�RI
6$3�5���LPSOHPHQWDWLRQ��)HDVLELOLW\�VWXG\�ZDV�SHUIRUPHG
LQ� RUGHU� WR� LGHQWLI\� SURSHU� UHVRXUFHV�� WKDW� KDG� WR� EH
PRELOL]HG� DQG� WUDLQHG�� 6LQFH� (7.�ZDV� IDFLQJ� RQH� RI� WKH
ELJJHVW� LQYHVWPHQWV� LQ� LWV� KLVWRU\� XS� WR� QRZ�� SUHFLVH
SUHSDUDWLRQ�KDG�WR�EH�PDGH�LQ�RUGHU�WR�FDUU\�RXW�WKH�PXOWL�
SURMHFW�RI�6$3�5���LPSOHPHQWDWLRQ�

,9���)($6,%,/,7<�3+$6(

0DLQ�UHVXOWV�� WKDW�ZHUH�UHDFKHG�RXW�RI�)HDVLELOLW\�VWXG\
SKDVH��ZHUH�

�� KDUGZDUH�DQG�VRIWZDUH�SXUFKDVHG�IRU�SLORW�
�� SLORW�LQ�SODFH�
�� EXVLQHVV�PRGHO�DFFHSWHG��
�� NH\�SHRSOH�WUDLQHG�IRU�H[HFXWLRQ�SKDVH�
�� SURMHFW�VSHFLILFDWLRQ�IRU�H[HFXWLRQ�SKDVH�
,W�WRRN�VRPH���PRQWKV�WR�HQG�)HDVLELOLW\�SKDVH��'HWDLOHG

SODQ� IRU� ([HFXWLRQ� SKDVH�� DV� RQH� RI� WKH� PRVW� LPSRUWDQW
GRFXPHQWV�WKDW�FDPH�RXW�IURP�)HDVLELOLW\�SKDVH��VKRZV�DOO
WKH�FRPSOH[LW\�RI�6$3�5���LPSOHPHQWDWLRQ�WDVN�

'RFXPHQWV�� ZKLFK� FRXOG� EH� UHJDUGHG� DV� WKH� PRVW
LPSRUWDQW�RXWSXW� IURP�)HDVLELOLW\�SKDVH� �WR�EH�XVHG�DV�DQ
LQSXW�WR�WKH�QH[W��'HVLJQ�SKDVH���DUH�DV�IROORZV�

$V�,V
$V�,V�0RGHO�LV�D�FRPSUHKHQVLYH��VWUXFWXUHG��DQG�HDV\�WR

XQGHUVWDQG� GHVFULSWLRQ� RI� WKH� FXUUHQW� EXVLQHVV� SURFHVVHV�
DQG� IXQFWLRQV� FRYHUHG� E\� WKH� 3URMHFW� 6FRSH�� 7KH� $V�,V
0RGHO�FDQ�VLJQLILFDQWO\�GLIIHU�IURP�WKH�IXWXUH�PRGHO�RI�WKH
FRPSDQ\�

7R�%H

*HQHUDO %& ), $0 &2 +5 6' 00 33 7RWDO
'HVLJQ�SKDVH �� � �� � �� �� �� �� �� ��� ���
,PSOHPHQWDWLRQ�SKDVH �� � �� � �� �� �� �� �� ��� ���
6\VWHP�VWDUW��JR�DOLYH� � � �� �� �� �� �� �� �� �� ��
7UDLQLQJ � �� � � � � � � �� �� ���
3URMHFW�PDQDJHPHQW �� � � � � � � � � �� ���
7RWDO�HIIRUWV ��� �� �� �� �� �� �� �� ��� ��� ���

�
��DOO�HIIRUWV�DUH�H[SUHVVHG�LQ�PDQ�GD\V

,QWHUQDO�
HIIRUW��
�

([WHUQDO�FRQVXOWDQF\��
�3URMHFW�SKDVH

7DEOH���±�&RVW�HVWLPDWLRQ�WHPSODWH��DSSOLFDEOH�IRU�LPSOHPHQWDWLRQ�RI�JHQHULF�6$3�5���WHPSODWH�

5HVRXUFHV�UHTXLUHG�IRU�LPSOHPHQWDWLRQ�RI�JHQHULF�
6$3�5���WHPSODWH
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7R�%H� 0RGHO� LV� D� FRQFHSWXDO� GHVLJQ� RI� WKH� VWUXFWXUH�
SURFHVVHV�� DQG� IXQFWLRQDOLW\� RI� WKH� SURSRVHG� QHZ� V\VWHP�
7KH�7R�%H�0RGHO�IRUPV�WKH�EDVLV�RI�WKH�FKRLFH�RI�V\VWHP
IXQFWLRQV��WKH�GHILQLWLRQ�RI�ILW�JDS�DQG�WKH�IXUWKHU�ZRUN�RI
WKH�SURMHFW�

7KH� %XVLQHVV� )XQFWLRQ� %UHDNGRZQ� WDEOH� GHILQHV� WKH
VFRSH� RI� 7R�%H� GRFXPHQWDWLRQ�� 7R�%H� 0RGHO� LV
GRFXPHQWHG� LQ� IRUP� RI� %XVLQHVV� 7UDQVDFWLRQ� 6FULSWV� DQG
9LVLR� (YHQW�GULYHQ� 3URFHVV� &KDLQ� GLDJUDPV�� $W� WKH
IHDVLELOLW\�VWXG\�VWDJH�WKH�GRFXPHQWDWLRQ�ZDV�GRQH�RQ�KLJK
OHYHO�

)LW�*DS
)LW�*DS� $QDO\VHV� LGHQWLILHV� WKH� VFRSH� RI� WKH� SODQQHG

6$3� 5��� LPSOHPHQWDWLRQ�� L�H�� ZKLFK� EXVLQHVV� IXQFWLRQV
DQG� EXVLQHVV� VXE�IXQFWLRQV� DUH� WR� EH� FRYHUHG�� ,W� LV� QRW� D

GHWDLOHG� FRQILJXUDWLRQ�� WKH� RQO\� SXUSRVH� LV� WR� FRQILUP
ZKHUH� 6$3� 5��� ILWV� DQG� WR� ILQG� DQ\� PDMRU� JDSV� LQ
IXQFWLRQDOLW\��GDWD�DQG�LQWHUIDFH�HVWLPDWHV�

)LW�*DS� $QDO\VHV� WRJHWKHU� ZLWK� WKH� 7R�%H� %XVLQHVV
7UDQVDFWLRQ�6FULSWV�SURYLGHV� WKH�EDVH� IRU� D�PRUH� GHWDLOHG
GHVLJQ�GXULQJ�SURWRW\SLQJ�

6FRSH�RI�1(%,6�SURMHFW
$�VSHFLILHG�UDQJH�RI�IXQFWLRQDOLW\��FRYHUHG�E\�6$3�5���

DV� LW�ZDV�GHVFULEHG� LQ� WKH�7R�%H�DQG�)LW�*DS�GRFXPHQWV�
FRXOG�EH�VXPPDUL]HG�LQ�IROORZLQJ�VWDWHPHQWV�

�� UHSODFH�H[LVWLQJ�OHJDF\�V\VWHPV�LQ�(7.�
�� VROYH� <������ SUREOHP� RI� H[LVWLQJ� ,QIRUPDWLRQ

6\VWHPV�LQ�(7.�
�� LPSURYH�UH�HQJLQHHU�H[LVWLQJ�EXVLQHVV�SURFHVVHV�

7KH� PDLQ� JRDO� RI� WKLV� ZRUN� ZDV� WR� DQDO\]H� H[LVWLQJ
EXVLQHVV�SURFHVVHV�DQG�WR�GHVLJQ�IXWXUH�EXVLQHVV�SURFHVVHV
DQG�FRPSDUH�WKLV�QHZ�IXQFWLRQDOLW\�ZLWK�WKH�UHOHYDQW�6$3
PRGXOHV��7KLV� DQDO\VLV� SURSRVHG� IROORZLQJ� 6$3�PRGXOHV
WR� EH� LQFOXGHG� LQ� WKH� VFRSH� RI� WKH� SURMHFW�� ),�� &2�� $0�
00��6'�DQG�33�

3URMHFW� 6\VWHPV� �36�� DQG� +XPDQ� 5HVRXUFHV� �+5�
PRGXOHV� ZHUH� DOVR� VKRUWO\� UHYLHZHG� LQ� WKLV� SKDVH�� $V� D
UHVXOW�RI�WKLV�ZRUN��D�ILUVW�GUDIW�RI�SRVVLEOH�LPSOHPHQWDWLRQ
RI�WKRVH�PRGXOHV�ZDV�SUHSDUHG��)XOO�IHDVLELOLW\�VWXG\�RI�36
PRGXOH�ZDV�QRW�SDUW�RI�WKH�VFRSH�RI�WKLV�SKDVH��.H\�8VHU
(GXFDWLRQ�� 72�%(� GRFXPHQWDWLRQ� DQG� ),7�*$3� DQDO\VLV
ZDV�QRW�GRQH�\HW�

,9���'(/,9(5$%/(6�2)�)($6,%,/,7<�3+$6(

6RPH�LPSRUWDQW�GHOLYHUDEOHV�RI�)HDVLELOLW\�SKDVH�ZLOO�EH
GHVFULEHG�LQ�PRUH�GHWDLOV�

'DWD�PLJUDWLRQ
$V� GHVFULEHG� LQ� WKH� $V�,V� GRFXPHQWDWLRQ�� VLJQLILFDQW

SDUW� RI� WKH� EXVLQHVV� SURFHVVHV� LV� SHUIRUPHG� LQ� WRGD\¶V
OHJDF\� V\VWHPV� �H�J�� ,%0¶V� DSSOLFDWLRQ� &23,&6��� 2WKHU
SDUWV�RI�WKH�H[LVWLQJ�,QIRUPDWLRQ�6\VWHP�DUH�QRW�LQWHJUDWHG�
DQG�WKHUH�DUH�LQGHSHQGHQW�µLVODQGV¶��FRQWDLQLQJ�YLWDO�GDWD�

7KHUHIRUH��GDWD�PLJUDWLRQ�LV�FRQVLGHUHG�DV�D�FULWLFDO�LWHP
IRU� WKH� VXFFHVV� RI� WKH� 6$3� 5��� LPSOHPHQWDWLRQ� LQ� (7.�
6R��D�VHSDUDWH�WHDP�ZDV�GHGLFDWHG�WR�ZRUN�RQ�WKLV�LWHP�

$V�,V�UHVXOWV
3UHSDULQJ� $V�,V� GRFXPHQWDWLRQ� KHOSHG� WR� XQGHUVWDQG

FRPSOH[LW\� RI� (7.� EXVLQHVV� SURFHVV� DQG� ,QIRUPDWLRQ
6\VWHP��DQG�ZDV�XVHG�DV�D�VWDUWLQJ�SRLQW�IRU�WKH�GHVLJQ�RI
WKH� 7R�%H� PRGHO�� ,W� UHVXOWHG� LQ� WKH� ILUVW� MRLQW� GRFXPHQW
FUHDWHG�E\�WKH�1(%,6�SURMHFW�WHDP�

7R�%H�UHVXOWV
,Q� WKLV� GRFXPHQW� D� IXQFWLRQDO� EUHDNGRZQ� RI� 6$3� 5��

UHIHUHQFH�PRGHO�ZDV�VSHFLILHG�LQ�RUGHU�WR�FRYHU�WKH�IXWXUH
EXVLQHVV�UHTXLUHPHQWV�RI�(7.��DQG�WKH\�DUH�GHVFULEHG�LQ�D
PRUH�GHWDLOHG�ZD\�LQ�VSHFLDO�%XVLQHVV�7UDQVDFWLRQ�6FULSWV
DV� LW� LV� VXJJHVWHG� E\� ,6,0� �,%0� 6$3� ,PSOHPHQWDWLRQ
0HWKRGRORJ\��

)LW�*DS�UHVXOWV
,Q� WKLV� GRFXPHQW� WKUHH� FROXPQV� DUH� GHILQHG� IRU� HDFK

6$3�5���PRGXOH�
��� 7KH�(7.�EXVLQHVV�SURFHVV�EUHDN�GRZQ�
��� 6$3�5���UHIHUHQFH�PRGHO�EUHDN�GRZQ�� UHIHUULQJ� WR

UHVSHFWLYH�(7.�SURFHVV�
��� ,Q� FDVH� WKHUH�ZDV� QR�6$3�5��� HTXLYDOHQW�� WKH� JDS

ZDV� GHILQHG� DV� D� QHHG� IRU� GHYHORSPHQW� RI� QHZ
IXQFWLRQDOLW\� LQ� DGGLWLRQ� WR� WKH� VWDQGDUG� 6$3� 5��
V\VWHP�
�,QWHQWLRQ� RI� WKH� SURMHFW� LV� WR� PLQLPL]H� WKH
DGGLWLRQDO�GHYHORSPHQW��

,9���,03/(0(17$7,21�3+$6(

,PSOHPHQWDWLRQ�SKDVH�LV�WKH�PDMRU�SDUW�RI�WKH�SURMHFW��,W
FRQVLVWV�RI�VHYHUDO�VXE�SKDVHV�

3URWRW\SH�DQG�%XVLQHVV�PRGHO�SKDVH
7KLV�SKDVH�LV�UHVXOWLQJ�LQ�WKH�3URWRW\SH�V\VWHP�FRYHULQJ

DSSUR[LPDWHO\� ���� RI� WKH� VSHFLILHG� IXQFWLRQDOLW\�� ,W� LV
EDVLFDOO\� D� FXVWRPL]LQJ� DQG� WHVWLQJ� MRE�� ZLWK� D� OLPLWHG�
PDQXDOO\�HQWHUHG�PDVWHU�GDWD��1R�GHYHORSPHQW�DFWLYLW\� LV
SODQQHG� LQ� WKLV� SKDVH�� EXW� DOO� GHYHORSPHQW� UHTXLUHPHQWV
PXVW� EH� VSHFLILHG� KHUH� LQ� GHWDLO� �LQWHUIDFHV�� VSHFLDO
IXQFWLRQV��VSHFLDO�UHSRUWV��

&RQILJXUDWLRQ�DQG�'HYHORSPHQW�SKDVH
7KLV�SKDVH�LV�UHVXOWLQJ�LQ�D�IXOO\�FRQILJXUHG�3URGXFWLYH

V\VWHP��PHHWLQJ�DOO� WKH�(7.�UHTXLUHPHQWV�DV� LW� LV�GHILQHG

55��
&&OOLLHHQQWW����
66HHUUYYHHUU

)),,
))LLQQDDQQFFLLDDOO
$$FFFFRRXXQQWWLLQQ&&22

&&RRQQWWUURROOOOLLQQ$$00
))LL[[HHGG
$$VVVVHHWWVV

3366
33UURRMMHHFF

WW::))
::RRUUNNIIOORR,,66

,,QQGGXXVVWWUU\\
66RROOXXWWLLRRQQ

0000
00DDWWHHUULLDDOO

VV

++55
++XXPPDDQQ
55HHVVRRXXUUFFHH

66''
66DDOOHHVV��		

''LLVVWWUULLEEXXWWLLRR

3333
33UURRGGXXFFWWLLRR

QQ
4400
44XXDDOOLLWW\\

00DDQQDDJJHHPPHHQQ
WW
6600
66HHUUYYLLFFHH

00DDQQDDJJHHPP
HHQQWW

)LJXUH���±�6FRSH�RI�WKH�1(%,6�SURMHFW



LQ�WKH�7R�%H�PRGHO��WRJHWKHU�ZLWK�WKH�QHFHVVDU\�DGGLWLRQDO
GHYHORSPHQWV�IRU�LQWHUIDFHV�DQG�IXQFWLRQDOLW\�

,QWHJUDWLRQ�WHVW
7KLV� DFWLYLW\� KDV� WR� EH� SHUIRUPHG� LQ� RUGHU� WR� WHVW� DQG

SURYH� WKH� LQWHJULW\� RI� WKH� QHZ� V\VWHP� FRQILJXUDWLRQ� LQ
UHODWLRQ�WR�WKH�IXWXUH�EXVLQHVV�SURFHVVHV�

$� VWUXFWXUHG� GHVFULSWLRQ� RI� WKH� FRPSDQ\
V� NH\� FURVV�
IXQFWLRQDO�EXVLQHVV�IORZV�PXVW�DOVR�EH�SUHSDUHG��,W�LV�WKHQ
XVHG�WR�WHVW�WKH�LQWHJUDWLRQ�DVSHFWV�RI�WKH�QHZ�V\VWHP�

(QG�XVHU�WUDLQLQJ
7KH� IXWXUH� HQG�XVHUV� RI� WKH� QHZ� V\VWHP� PXVW� EH

SUHSDUHG�ZLWK�DGHTXDWH�NQRZOHGJH�WR�EH�DEOH� WR�FRPSOHWH
WKHLU�WDVN�HIILFLHQWO\�DQG�HIIHFWLYHO\�

*R�OLYH
,W� LV� WKH� ODVW� SURMHFW� SKDVH� EHIRUH� WKH� %LJ� EDQJ�� L�H�

EHIRUH�UHDO�SURGXFWLYH�VWDUW��+HUH�GDWD�IURP�WKH�ROG�V\VWHP
PXVW� EH� H[WUDFWHG�� FKHFNHG�� FRQYHUWHG� DQG� ORDGHG
�DXWRPDWLFDOO\�RU�PDQXDOO\��LQWR�WKH�QHZ�6$3�5���V\VWHP�

7KH� QHZ� 6$3� V\VWHP� PXVW� EH� SUHSDUHG� IRU� IXOO�WLPH
SURGXFWLYH� XVH� DQG� SHUIRUP� WKH� DFWXDO� VZLWFK� RYHU� IURP
ROG�WR�QHZ�V\VWHPV�

3URGXFWLYH�VWDUW
$IWHU� WKH�%LJ�%DQJ�� WKH� V\VWHP� VWDUWV� WR�EH�RSHUDWLRQDO

ZLWK�DOO�WKH�IXQFWLRQV�SHUIRUPLQJ�LQ�WKH�UHDO�ZRUOG�

,9���1(:�%86,1(66�352&(66
)81&7,21$/,7<

'XULQJ� WKH� )HDVLELOLW\� SKDVH� LW� ZDV� DQDO\]HG� LQ� GHWDLO
ZKDW�IXQFWLRQDOLW\�IURP�GLIIHUHQW�6$3�5���PRGXOHV�VKRXOG
EH� LPSOHPHQWHG� LQ�(7.�EXVLQHVV� SURFHVVHV�� 6RPH� RI� WKH
PRVW�LPSRUWDQW�ILQGLQJV�DUH�OLVWHG�KHUH�

),�$0�0RGXOHV
)LQDQFLDO� $FFRXQWLQJ� FROOHFWV� DOO� WKH� GDWD� LQ� WKH

FRPSDQ\� UHOHYDQW� WR� DFFRXQWLQJ�� SURYLGLQJ� FRPSOHWH
GRFXPHQWDWLRQ� DQG� FRPSUHKHQVLYH� LQIRUPDWLRQ�� DQG� LV� DW
WKH� VDPH� WLPH� DQ� XS�WR�WKH�PLQXWH� EDVLV� IRU� HQWHUSULVH�
ZLGH�FRQWURO�DQG�SODQQLQJ��7UHDVXU\�LV�D�FRPSOHWH�VROXWLRQ
IRU� HIILFLHQW� ILQDQFLDO� PDQDJHPHQW� WKDW� HQVXUHV� WKH

OLTXLGLW\�RI�\RXU�FRPSDQ\�ZRUOGZLGH��VWUXFWXUHV� ILQDQFLDO
DVVHWV�SURILWDEO\��DQG�PLQLPL]HV�ULVNV�

&RQFHUQLQJ� WKH� UHTXLUHG� IXQFWLRQDOLW\� RI� (7.�
SUDFWLFDOO\� DOO� LV� FRYHUHG� E\� WKH� &URDWLDQ� YHUVLRQ� RI� WKH
6$3� ),� PRGXOH�� EXW� LQ� FHUWDLQ� FDVHV� DGGLWLRQDO
GHYHORSPHQWV�DUH�QHHGHG�

�� IRU� XVLQJ� GLIIHUHQW� UHFRQFLOLDWLRQ� DFFRXQWV� IRU� WKH
VDPH� YHQGRU�� GHSHQGLQJ� RQ� WKH� PDWHULDO�� WKDW� LV
EHLQJ�GHOLYHUHG�

�� IRU� RXWJRLQJ� EDQN�WUDQVIHUV� WKH� 6$3� 5��� SD\PHQW
SURJUDP� PXVW� EH� ILWWHG� WR� WKH� ORFDO� UHTXLUHPHQWV�
HLWKHU�VSHFLDO�IRUPDW�PXVW�EH�SULQWHG�RU�WKH�SD\PHQW
ZLOO� EH� SHUIRUPHG� HOHFWURQLFDOO\�� GHSHQGLQJ� RI� WKH
(7.�GHFLVLRQ�

�� FXVWRPHU� LQYRLFHV� PXVW� EH� GLYLGHG� LQ� UHFHLYDEOHV�
DGYDQFHV�DQG�FUHGLWV�

�� IRU� VRPH� DVVHWV� WKH� UHOHYDQW� HPSOR\HH� LQIRUPDWLRQ
PXVW�EH�VWRUHG�

&2�(&�0RGXOHV
&RQWUROOLQJ� PRGXOH� SURYLGHV� D� FRPSOHWH� DUUD\� RI

FRPSDWLEOH�SODQQLQJ�DQG�FRQWURO�LQVWUXPHQWV�IRU�FRPSDQ\�
ZLGH�FRQWUROOLQJ�V\VWHPV��ZLWK�D�XQLIRUP�UHSRUWLQJ�V\VWHP
IRU� FRRUGLQDWLQJ� WKH� FRQWHQWV� DQG� SURFHGXUHV� RI� WKH
FRPSDQ\¶V� LQWHUQDO� SURFHVVHV�� (QWHUSULVH� &RQWUROOLQJ
FRQWLQXRXVO\� PRQLWRUV� FRPSDQ\¶V� VXFFHVV� IDFWRUV� DQG
SHUIRUPDQFH� LQGLFDWRUV� RQ� WKH� EDVLV� RI� VSHFLDOO\� SUHSDUHG
PDQDJHPHQW�LQIRUPDWLRQ�

$IWHU� DFFRPSOLVKLQJ� WKH� )LW�*DS� DQDO\VLV� RI� WKH� &2
PRGXOH�VRPH�RUJDQL]DWLRQ�RULHQWHG�TXHVWLRQV�DURVH�

�� 2UJDQL]DWLRQDO�VWUXFWXUH�RI�(7.�LQ�WKH�&2�PRGXOH�
UHJDUGLQJ�JOREDO�FRUSRUDWH�UHFRPPHQGDWLRQV�

�� (7.¶V� SRVLWLRQ� DV� D� VXSSO\� FHQWHU� IRU� (ULFVVRQ¶V
PDUNHW�UHJLRQ�

�� FR�RSHUDWLRQ� ZLWK� 36� PRGXOH�� ZKLFK
LPSOHPHQWDWLRQ�ZDV� GHOD\HG� LQ� UHODWLRQ� WR� WKH� UHVW
RI�WKH�5���V\VWHP�

3DUWLFXODUO\�LQWHUHVWHG�DUH�&2�UHTXLUHPHQWV�RQ�UHSRUWLQJ
SURFHGXUHV��VSHFLILHG�LQ�WDEOH���

7KHVH� UHSRUW� UHTXLUHPHQWV� DURVH� UHJDUGLQJ� WKH� &2
PRGXOH� )LW�*DS� $QDO\VLV�� VLQFH� WKH� FXUUHQW� LQIRUPDWLRQ
WHFKQLTXH� DQG� WKH� UHSRUWLQJ� PHWKRGRORJ\� LQ� (7.� ZDV
FRPSOHWHO\� FDUULHG� RXW� E\� WKH� WR�EH� FRQWUROOLQJ
RUJDQL]DWLRQ�� 1HYHUWKHOHVV�� E\� WKH� LPSOHPHQWDWLRQ� RI� WKH
6$3�5��� WKHVH� UHSRUWLQJ� WDVNV�ZLOO� EH� GLVWULEXWHG� DPRQJ
WKH�RWKHU�PRGXOHV�WR�EH�LPSOHPHQWHG�

� �3URILWDELOLW\�RI�D�FHUWDLQ�352-(&7�

� �3URILWDELOLW\�RI�D�FHUWDLQ�7(1'(5

� �3URILWDELOLW\�RI�D�FHUWDLQ�&86720(5

� �3URILWDELOLW\�RI�D�FHUWDLQ�&86720(5�25'(5

� �3URILWDELOLW\�RI�D�FHUWDLQ�&2175$&7

� �3URILWDELOLW\�RI�D�FHUWDLQ�0$5.(7�E\�%8

� �3URILWDELOLW\�RI�D�FHUWDLQ�352'8&7�*5283

� �3URILWDELOLW\�RI�D�FHUWDLQ�%8

� �3URILWDELOLW\�RI�D�FHUWDLQ�352),7�&(175(�E\�%8

�� �&RVWV�RQ�D�FHUWDLQ�&267�&(175(

��
�3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�25'(56�$1'�6$/(6�%<�
352'8&76

�� �3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�23(5$7,1*�(;3(16(6

�� �3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�3(56211(/

�� �3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�,19(670(176

�� �3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�FRQWUDFW�E\�5(&(,9,1*�%8

�� �3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�FRQWUDFW�E\�&2817(53$57

��
�3HULRG�DFFXPXODWHG�DFWXDO�ILJXUHV�IRU�FRQWUDFW�E\�),1$/�
&86720(5

�� �&DOFXODWLRQ�RI�35,&(6�IRU�DOO�,17(51$/�$&7,9,7,(6

�� �$OORFDWLRQ�RI�FRVWV�IRU�1210($685$%/(�,17(51$/�$&7,9,7,(6

�� �$OORFDWLRQ�RI�FRVWV�IRU�0($685$%/(�,17(51$/�$&7,9,7,(6

�� �3ODQQLQJ�&267�%8'*(7

��
�3ODQQLQJ�180%(5�2)�(03/2<((6��VHFWRU��WHFKQLFDO�VWUXFWXUH��
%8�

�� �3ODQQLQJ�1(7�6$/(6��25'(56�%22.('��25'(5�672&.�

�� �3ODQQLQJ�,19(670(176

�� �3ODQQLQJ�&$6+�)/2:

�� �3ODQQLQJ�385&+$6,1*

�� �3ODQQLQJ�'(/,9(5,(6

�� �3ODQQLQJ�5(6285&(6

�� �3ODQQLQJ�352'8&7,21

�� �3ODQQLQJ�,1&20(

�� �3ODQQLQJ�352),7$%,/,7<

�� �3ODQQLQJ�,17(51$/�6(59,&(6

�5HSRUWLQJ�UHTXHVWV
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00�33�0RGXOHV
0DWHULDOV� 0DQDJHPHQW� RSWLPL]HV� DOO� SXUFKDVLQJ

SURFHVVHV� ZLWK� ZRUNIORZ�GULYHQ� SURFHVVLQJ� IXQFWLRQV�
HQDEOHV� DXWRPDWHG� VXSSOLHU� HYDOXDWLRQ�� ORZHUV
SURFXUHPHQW� DQG� ZDUHKRXVLQJ� FRVWV� ZLWK� DFFXUDWH
LQYHQWRU\� DQG� ZDUHKRXVH� PDQDJHPHQW�� DQG� LQWHJUDWHV
LQYRLFH�YHULILFDWLRQ�

3URGXFWLRQ�3ODQQLQJ�SURYLGHV�FRPSUHKHQVLYH�SURFHVVHV
IRU� DOO� W\SHV� RI� PDQXIDFWXULQJ�� IURP� UHSHWLWLYH�� PDNH�WR�
RUGHU��DQG�DVVHPEOH�WR�RUGHU�SURGXFWLRQ�� WKURXJK�SURFHVV�
ORW�DQG�PDNH�WR�VWRFN�PDQXIDFWXULQJ��WR�LQWHJUDWHG�VXSSO\
FKDLQ� PDQDJHPHQW� ZLWK� IXQFWLRQV� IRU� H[WHQGHG� 053� ,,
DQG� HOHFWURQLF� NDQEDQ�� SOXV� RSWLRQDO� LQWHUIDFHV� WR� 3'&�
SURFHVV�FRQWURO�V\VWHPV��&$'��DQG�3'0�

5HODWHG� WR� WKH� (7.� UHTXLUHPHQWV�� ZLWKLQ�00� DQG� 33
PRGXOHV�VRPH�RSHQ�LWHPV�KDYH�WR�EH�KDQGOHG��H�J��

�� 0DWHULDO�1XPEHU�JUHDWHU�WKDQ����FKDUDFWHUV�
�� LQWHUIDFH� WR� 35,0� �� JOREDO� (ULFVVRQ¶V� 3URGXFW

,QIRUPDWLRQ�0DQDJHPHQW�GDWDEDVH�
�� (',�LQWHUIDFH�
�� LQWHUIDFH�WR�EDU�FRGH�V\VWHP��WR�EH�XVHG�LQ�VWRUH��
�� RXWVRXUFLQJ�RI�QRQ�FRUH�DFWLYLWLHV�IURP�(7.�
HWF�

6'�0RGXOH
6DOHV� DQG� 'LVWULEXWLRQ� DFWLYHO\� VXSSRUWV� VDOHV� DQG

GLVWULEXWLRQ� DFWLYLWLHV� ZLWK� RXWVWDQGLQJ� IXQFWLRQV� IRU
SULFLQJ�� SURPSW� RUGHU� SURFHVVLQJ�� DQG� RQ�WLPH� GHOLYHU\�
LQWHUDFWLYH� PXOWLOHYHO� YDULDQW� FRQILJXUDWLRQ�� DQG� D� GLUHFW
LQWHUIDFH�WR�3URILWDELOLW\�$QDO\VLV�DQG�3URGXFWLRQ�

6RPH�TXHVWLRQV��VLPLODU�WR�&2�RU�36�VKRZ�WKHLU�LPSDFW
RQ�WKLV�DUHD�DV�ZHOO�

�� RUJDQL]DWLRQDO�VWUXFWXUH�RI�(7.��ZKLOH�WKH�DQDO\VHV
VKRZHG�WKDW�VHYHUDO�RI�WKH�PDLQ�(7.�IXQFWLRQV�FDQ

QRW�EH�FRYHUHG�E\�6'�PRGXOH�� WKH�FRQFOXVLRQ�ZDV
WKH�QHHG�RI�6$3�36�PRGXOH�LPSOHPHQWDWLRQ��

�� 6XSSO\� &HQWHU�6DOHV� DQG� 2SHUDWLRQ� 3ODQQLQJ
IXQFWLRQV�ZLOO�EH�FRYHUHG�E\�6$3�33�PRGXOH�623
IXQFWLRQV�

�� 0DUNHW�$QDO\VHV� IXQFWLRQV�ZLOO� EH� FRYHUHG� E\� 6'
6DOHV�6XSSRUW�

(QJLQHHULQJ� SURFHVV� LV�� E\� GHILQLWLRQ�� RXW� RI� VFRSH� RI
6$3�� KRZHYHU� WKH� FRPH�RXW� RI� WKLV� SURFHVV�� L�H�� WKH
FRQFUHWH� SURGXFW� FRQILJXUDWLRQ� PXVW� EH� LQSXW� WKURXJK
LQWHUIDFH�WR�6$3�GDWDEDVH�DV�PDVWHU�GDWD�

36�0RGXOH
3URMHFW�6\VWHP�FRRUGLQDWHV�DQG�FRQWUROV�DOO�SKDVHV�RI�D

SURMHFW�� LQ� GLUHFW� FRRSHUDWLRQ� ZLWK� 3XUFKDVLQJ� DQG
&RQWUROOLQJ�� IURP� TXRWDWLRQ� WR� GHVLJQ� DQG� DSSURYDO�� WR
UHVRXUFH�PDQDJHPHQW�DQG�FRVW�VHWWOHPHQW�

'XULQJ� WKH� DQDO\VLV� RI� (7.� EXVLQHVV� SURFHVVHV� DQG
PDSSLQJ� WKHP� ZLWK� WKH� 6$3� IXQFWLRQDOLW\� LW� ZDV� FOHDUO\
VKRZQ��WKDW�LQFOXGLQJ�WKH�36�PRGXOH�LQWR�WKH�VFRSH�RI�WKH
QH[W� SKDVH� LV� QHFHVVDU\��0DLQ� UHDVRQ� IRU� WKLV� LV� WKH�77&
�7LPH�7R�&XVWRPHU�� SURFHVV� IORZ�� WKDW� KDQGOHV� FXVWRPHU
UHTXLUHPHQWV� DV� SURMHFWV�� ,W� LV� VWURQJO\� UHFRPPHQGHG� WR
NHHS� WKH�36�PRGXOH� LPSOHPHQWDWLRQ� LQ� WKH� QH[W� SKDVH� RI
WKH�6$3�SURMHFW�RQO\�IRU�FXVWRPHU�SURMHFWV��EHFDXVH�RI�WKH
FRPSOH[LW\� RI� WKH� SURMHFW�� DQG� HVSHFLDOO\� WKH� ELJ� EDQJ
DSSURDFK�

+5�0RGXOH
+XPDQ� 5HVRXUFHV� 0DQDJHPHQW� SURYLGHV� VROXWLRQV� IRU

SODQQLQJ�DQG�PDQDJLQJ�FRPSDQ\¶V�KXPDQ�UHVRXUFHV��XVLQJ
LQWHJUDWHG� DSSOLFDWLRQV� WKDW� FRYHU� DOO� SHUVRQQHO
PDQDJHPHQW� WDVNV� DQG� KHOS� VLPSOLI\� DQG� VSHHG� WKH
SURFHVVHV�

1(%,6�5RDG�0DS

1RY�
��

'HF�
��

-DQ�
��

)HE�
��

0DU�
��

$SU�
��

0D\�
��

-XQ�
��

-XO�
��

$XJ�
��

6HS�
��

2FW�
��

1RY�
��

'HF�
��

-DQ�
��

)HE�
��

0DU�
��

$SU�
��

0D\�
��

-XQ�
��

-XO�
��

$XJ�
��

6HS�
��

2FW�
��

1RY�
��

'HF�
��

-DQ�
��

1(%,6

1(%,6��36

1(%,6��+5

(*%0��&60

(*%0��

77&�%,=���+5

�����(*%0��

77&�&21�+5

6$3�5���&UR

6$3�5��

)2$

)2$

1(%,6���
(*%0

LQWHJUDWLRQ

6$3�5��
9HU������'

6$3�5��
9HU������*

6$3�5��
9HU����[
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(ULFVVRQ�FXVWRPL]DWLRQ

6$3�5���&URDWLDQ�DGDSWDWLRQ

*HQHULF�6$3�5���V\VWHP

$OW���D
$OW����D

6$3�5���&URDWLDQ�DGDSWDWLRQ

(ULFVVRQ�FXVWRPL]DWLRQ

*HQHULF�6$3�5���V\VWHP

$OW���E
$OW����E

����(ULFVVRQ ����6$3�5��
FXVWRPL]DWLRQ ����&URDWLDQ
��DGDSWDWLRQ

�����*HQHULF�6$3�5���V\VWHP

���������������������$OW���

)LJXUH���±�$OWHUQDWLYHV�IRU�SUREOHP�VROXWLRQ�IRU�FRQILJXUDWLRQ�PDQDJHPHQW�RI�6$3�5���LQVWDODWLRQ�LQ�(7.



7KH� +5�PRGXOH� LWVHOI� LV� RQH� RI� WKH� PRVW� FRPSOLFDWHG
6$3� 5��� PRGXOHV� UHJDUGLQJ� IXQFWLRQDOLW\� �SHUVRQDO
GHYHORSPHQW�� FDUHHU� GHYHORSPHQW�� FRPSHWHQFH
GHYHORSPHQW�� SD\UROO� V\VWHP�� HWF���� DQG�PDVWHU� GDWD� �WKDW
KDV� WR� EH� GHILQHG� DQG� PDLQWDLQHG��� 7KHUHIRUH� LWV
LPSOHPHQWDWLRQ� LQ� (7.� ZDV� SRVWSRQHG� DQG� LW� ZDV� QRW
LQFOXGHG�LQ�WKH�VFRSH�RI�1(%,6�SURMHFW�

9��&21),*85$7,21�0$1$*(0(17�2)�6$3
5���6<67(0�,1�(7.

)XWXUH� FRQILJXUDWLRQ� PDQDJHPHQW� RI� (7.¶V� 6$3� 5��
LPSOHPHQWDWLRQ�KDV�WR�REH\��ILJXUH����

�� IXWXUH�(7.¶V�EXVLQHVV�UHTXLUHPHQWV��+5��
�� JOREDO�FRUSRUDWH�SODQV�IRU�6$3�5���LPSOHPHQWDWLRQ

�(*%0�±�(ULFVVRQ�*OREDO�%XVLQHVV�0RGHO��
�� QHZ� UHOHDVHV� RI� ERWK� JHQHULF� DQG� ORFDO� &URDWLDQ

6$3�5���YHUVLRQ�
3RVVLEOH� LPSDFW� RI� DOO� WKHVH� IDFWRUV� RQ� FRQILJXUDWLRQ

PDQDJHPHQW� RI� 6$3� 5��� LPSOHPHQWDWLRQ� LQ� (7.� ZDV
LOOXVWUDWHG�LQ�ILJXUH���

$�VSHFLDO�ZRUNJURXS�KDV�EHHQ�FUHDWHG�WR�GHFLGH�ZKHWKHU
ORFDO�RU�LQWHUQDWLRQDO�YHUVLRQ�RI�6$3�VKRXOG�EH�SXUFKDVHG�
,W� ZDV� GHPRQVWUDWHG� E\� 6$3� &URDWLD�� WKDW� WKH� &URDWLDQ
YHUVLRQ� LQFRUSRUDWHV� QRW� RQO\� D� WUDQVODWLRQ�RI� WKH�(QJOLVK
ODQJXDJH� VFUHHQV�� WDEOHV� DQG� RQ�OLQH� KHOS� GRFXPHQWDWLRQ�
EXW�DOVR�VLJQLILFDQW�DGG�RQV�DQG�FRQILJXUDWLRQ�FKDQJHV�� LQ
RUGHU� WR�PHHW� ORFDO� OHJDO� UHJXODWLRQV�� RU� WR� DFFRPPRGDWH
EHVW� &URDWLDQ� EXVLQHVV� SUDFWLFHV�� $OVR� 6$3� &URDWLD
JXDUDQWHHV� PDLQWHQDQFH� RI� WKH� IXQFWLRQDOLW\� DFFRUGLQJ� WR
HYHQWXDO�ORFDO�UHJXODWRU\�FKDQJHV�

$YDLODEOH� &URDWLDQ� YHUVLRQ� RI� 6$3� 5��� �����'�� KDG
VLJQLILFDQW� LPSDFW� RQ� LPSRUWDQW� GHFLVLRQ�� WKDW� 1(%,6
SURMHFW� LVVXHG� UHJDUGLQJ� LWV� VFRSH�� 7KH� +5� �+XPDQ
5HVRXUFHV��PRGXOH�RI�WKH�&URDWLDQ�YHUVLRQ�LV�VXSSRVHG�WR
EH�UHOHDVHG�GXULQJ�������7KDW�ZDV�RQH�RI�WKH�UHDVRQV�+5
ZDV�QRW�LQFOXGHG�LQ�WKH�VFRSH�RI�1(%,6�

$OVR�� DOWHUQDWLYH� LPSOHPHQWDWLRQ� VWUDWHJLHV� ZHUH
LQYHVWLJDWHG� GXULQJ� WKH� IHDVLELOLW\� VWXG\�� 7KH� EDVLF
DVVXPSWLRQ�ZDV��WKDW�DOO�&23,&6�UHODWHG�IXQFWLRQDOLW\�KDV
WR�EH�PLJUDWHG�WR�DYRLG�EXLOGLQJ�RI�WHPSRUDO�LQWHUIDFHV�

7ZR�3KDVHV�2SWLRQ
7KH� ILUVW� RSWLRQ�ZDV� WR� LQYHVWLJDWH� D���SKDVHV�PRGHO�

7KH� WDUJHW� IRU� WKH� ILUVW� SKDVH� ZDV� WR� VWDUW� SURGXFWLRQ� E\
-XO\� ��� ZLWK� UHGXFHG� IXQFWLRQDOLW\�� EXW� FRYHU� DOO
IXQFWLRQDOLW\� UHTXLUHG� IRU� SODQQHG�PLJUDWLRQ�� 7KH� VHFRQG
SKDVH�SODQQHG� WR� LQWURGXFH�DGGLWLRQDO� IXQFWLRQDOLW\�RI� WKH
VHOHFWHG�PRGXOHV�

2QH�3KDVH�2SWLRQ
7KH� VHFRQG� RSWLRQ� ZDV� WR� LPSOHPHQW� WRWDO

IXQFWLRQDOLW\� UHTXLUHG� IRU� DOO� PRGXOHV� LQ� RQH�� PRUH
H[WHQVLYH� SKDVH�� D� ODWHU� ³%LJ� %DQJ´�� DQG� DOVR� KDYH� DOO
SODQQHG� PLJUDWLRQ� ILQLVKHG� ZLWKLQ� WKLV� SKDVH�� :LWK� WKLV
RSWLRQ�� DOO� GDWD� IRU� WKH� ILVFDO� \HDU� ����� DQG� UHODWHG
UHSRUWLQJ�ZLOO�EH�RXW�RI�VFRSH�RI�PLJUDWLRQ��ZKLOH�DOO�GDWD
RI�WKH�ILVFDO�\HDU������ZLOO�EH�KDQGOHG�E\�6$3�DOUHDG\�

2SWLRQ���JLYHV�PRUH� WLPH�WR�GHYHORS�DQG� LQWURGXFH� WKH
ILQDO�FRQFHSW��UHVXOWLQJ�LQ�D�UHDO�³%LJ�%DQJ´��7R�NHHS�<HDU
����� SUREOHP� KDQGOHG�� SURGXFWLYH� VWDUW� ZDV� SODQQHG� IRU
-DQXDU\���������IRU�WKLV�RSWLRQ��ZKLFK�ZDV�ILQDOO\�FKRVHQ�
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,PSOHPHQWDWLRQ� RI� 6$3� 5��� V\VWHP� RQ� EXVLQHVV
SURFHVVHV� RI� VXFK� D� FRPSOH[� LQGXVWULDO� FRPSDQ\�� DV
WHOHFRPPXQLFDWLRQ� VXSSOLHU� LV�� LV� YHU\� WULFN\� DQG� WLPH�
FRQVXPLQJ�SURFHVV��ZKLOH�UHTXLUHG�LQWHJUDWLRQ�RI�SURFHVVHV
SXWV�VWURQJ�GHPDQGV�RQ�WKH�VFRSH�RI�VXFK�D�SURMHFW��0DQ\
JHQHULF� PRGXOHV� KDYH� WR� EH� SURSHUO\� FXVWRPL]HG� DQG
PXWXDOO\� FRQQHFWHG� DFFRUGLQJ� WR� EXVLQHVV� UHTXLUHPHQWV�
EXW�RQFH�VXFK�D�V\VWHP�LV�LQ�SODFH��LW�KHOSV�WKH�FRPSDQ\�WR
PDQDJH�LWV�EXVLQHVV�LQ�D�PXFK�PRUH�FR�RUGLQDWHG�PDQQHU�
L�H��HIILFLHQWO\�DQG�HIIHFWLYHO\�
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>�@ '��&HM��³0RGHOLQJ�RI�'DWD�6WUXFWXUH�DQG�'DWD�)ORZ�ZLWKLQ
'LVWULEXWHG� 6ZLWFKLQJ� 6\VWHP� 'HYHORSPHQW� 3URFHVVHV´�
3K��'��7KHVLV��)(5��=DJUHE�������

>�@ 6�� ,YH]Lü��'��&HM��9��0DQGDULü��ä��8QNRYLü�� ³,QIRUPDWLRQ
V\VWHP� �� ,QIRUPDWLRQ� 7HFKQRORJ\�� 6WUDWHJ\� 3ODQQLQJ� IRU
7HOHFRPPXQLFDWLRQ� &RPSDQ\� ±� DQ� ([SHULHQFH´�� &RQ7HO�
=DJUHE�������

>�@ 6�� ,YH]Lü�� '�� &HM�� ³$� )RUPDO� (YDOXDWLRQ� 0HWKRG� IRU
%XVLQHVV� $SSOLFDWLRQ� 6HOHFWLRQ´��0,352� ±� &7(�� 5LMHND�
�����


